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RESOURCE OPTIMIZATION SYSTEM,
METHOD AND COMPUTER PROGRAM FOR
BUSINESS TRANSFORMATION
OUTSOURCING WITH REOPTIMIZATION
ON DEMAND

BACKGROUND OF THE

INVENTION

1. Field of the Invention

This mvention generally relates to managing services of
human resources. In a preferred implementation, the mven-
tion relates to methods and systems for resource allocation on
Business Transformation Outsourcing (BTO) projects.

2. Background Art

Resource optimization for Business Transformation Out-
sourcing (BTO) 1s a difficult problem for many reasons.
These reasons include: human resources come from two or
more organizations; those organizations often span multiple
countries; sites often have different cost structures, even
within the same country; and sites oiten have diflerent capaci-
ties, especially when serving a distant time zone.

In addition, skill groups often have different capabilities,
productivity rates, and quality levels; skill groups must align
with service tiers ranging from generalist to specialist to
expert; a given skill group may participate 1n more than one
business process; and information technology atfects produc-
tivity of any tier and may shift work between tiers. Other
reasons why this problem 1s so difficult include: keeping work
at 1ts present site has particular costs and benefits, moving
work from site to site has different costs and benefits,
exchange rate variations change the relative costs, and timing
of costs and benefits determines investment requirements.

Also, financial matters, operational matters, and business
culture often impose iternal constraints; logistics, regula-
tions, and statutes often impose external constraints; and
rapid and/or extensive business transiformation may contlict
with constraints. Further, slow and/or limited business trans-
formation may not achieve desired results; assumptions are
subject to unknown amounts of uncertainty; and as business
conditions or business strategy change, the optimal solution
may change.

SUMMARY OF THE INVENTION

An object of this mvention 1s to provide a method and
system for managing services ol human resources.

Another object of the invention 1s to provide a method and
system that 1s particularly well suited for resource allocation
on Business Transformation Outsourcing (BTO) projects.

A Turther object of the present mvention 1s to provide a
method and system that may be used to address dynamic
client needs before and during BTO projects.

These and other objectives are attained with a method, and
computer system program for managing services of human
resources. The method comprises the steps of modeling
human resources delivery services from a services provider to
a client company to determine outputs from mputs and con-
straints; and constructing an objective function representative
ol services resources at said services provider. The method
also comprises the steps of determinming optimum levels of
human resources based on said modeling, said constraints,
and said objective function; and allocating said human
resources based upon said optimum levels. Preferably, said
optimum levels of services are determined over tiers, sites and
time periods.

The preferred embodiment of the invention 1s a system and
a method for resource allocation on BTO projects. This pre-
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2

ferred system includes an optimization model, along with 1ts
inputs and outputs. This system may be used to address
dynamic client needs before and during BTO projects.

Further benefits and advantages of the mvention will
become apparent from a consideration of the following
detailed description, given with reference to the accompany-
ing drawings, which specily and show preferred embodi-
ments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a flow chartillustrating a method thatmay be used
to practice this invention.

FIG. 2 shows an optimization framework that may be used
in the present mvention.

FIG. 3 1s a flow chart showing a preferred method that may
be used to implement the invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

PR.

L]
=]

ERRED

The present invention, generally, relates to a method, and
computer program system for managing services of human
resources. With reference to FIG. 1, this method comprises
the step 12 of modeling a human resources delivery services
from a services provider to a client company to determine
outputs from 1nputs and constraints; and the step 14 of con-
structing an objective function representative ol services
resources at said services provider. The method also com-
prises the step 16 of determiming optimum levels of human
resources based on said modeling, said constraints, and said
objective function; and the step 20 of allocating said human
resources based upon said optimum levels. Preferably, said
optimum levels of services are determined over tiers, sites and
time periods.

A preferred embodiment of the mnvention 1s a system and a
method for resource allocation on Business Transformation
Outsourcing (BTO) projects. This preferred system includes
an optimization model, along with its inputs and outputs. This
system may be used to address dynamic client needs before
and during BTO projects.

An optimization model 1s a set of formulas that can be
solved 1n order to determine the values of decision variables
that maximize (or minimize) the objective, subject to con-
straints. FIG. 2 shows an optimization framework 22, along
with specific examples of 1tems (1dentified 1n italics) that fit
within that framework for a particular model.

The objective formula, constraints 26, and parameters 30
are input by the model. Decision variables, objective value 34,
and reports and charts 36 are output from the model. Inter-
mediate computations 40 link 1nputs to outputs.

Preferably, 1n this mnvention, any one of several objectives
can be optimized, such as the service provider’s price or the
client’s savings from outsourcing particular business pro-
cesses. However, since costs and benefits typically do not
occur evenly over the life of a BTO engagement, maximizing
the net present value (NPV) of price or savings 1s most often
the objective.

Also, 1n the preferred embodiment of this mnvention, the
decisions 24 are the human resources allocated across orga-
nizations, sites, and tiers 1n order to maximize the objective.
Those resources are typically quantified 1n terms of Fulltime
Equivalent resources (FTEs). A fractional FTE can represent
either part-time or over-time work. (Using FTEs rather than
headcounts avoids integer programming. )

Sites include both the client’s and the provider’s locations.
Service tiers typically include experts (Tier 3), specialists
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(Tier 2), generalists (Tier 1), and selt-service ('Tier 0). One
common transformation i1s to move low-value work from
higher to lower tiers through automation and training, thereby
freeing experts and specialists to perform more high-value
work.

Specific constraints 26 vary from client to client but typi-
cally include at least the following:

a) Lower bound on FTEs by site and tier that the client
wishes to retain as employees.

b) Upper and lower bounds on FTEs by site and tier which
the service provider will provide via employees, subcontrac-
tors, or business partners.

¢) Transition constraints that govern the timing of changes.

d) Operating constraints that ensure the combined client-
provider resources are suilicient to handle the anticipated
work load with acceptable quality and timeliness.

¢) Financial constraints 1n the form of upper bounds on
ivestments in human resources and mformation technology
(IT).

Parameters 30 also vary from client to client but typically
include:

a) Number of years 1in the BTO engagement.

b) Client’s original FTEs by site and tier.

¢) As Is and To Be allocation of work across tiers.

d) As Is and To Be productivity rates by site and tier.

¢) Labor cost per F'TE by site and tier.

1) Work migration costs by site and tier.

o) Information Technology (IT) costs by site and tier.

h) Expected attrition and retirement rates.

1) Discount rate for net present value (NPV) computations.

1) Currency exchange rates.

k) Expected inflation rates by country.

Computations 40 typically include:

a) Unit costs, adjusted for exchange rates and inflation.

b) FTEs by period by site by tier.

¢) Movement of work between tiers.

d) Operations by period by site by tier.

¢) Labor costs, migration costs, and IT costs per period by
site.

1) As Is versus To Be costs resulting 1n net savings.

Reports and charts 36 vary from client to client but typi-
cally include:

a) Time series of resources, costs, and benefits.

b) Ranking of sites by NPV,

¢) Comparison of alternative scenarios by relaxing con-
straints and/or changing parameters.

FIG. 3 shows a preferred method for carrying out this
invention. In this method, step 52 1s to construct an optimi-
zation model, which will generally be nonlinear, noninteger,
and smooth. In a nonlinear model, a one-unit change 1n 1nput
does not always produce a one-unit change 1n output. In an
integer or mixed model, all or some of the decision variables
must be itegers. In a nonsmooth model, a formula produces
values that are discontinuous.

Step 54 1s to solve the model using “most likely™ values for
parameters and constraints. If no feasible solution 1s found,
then at step 56, the least important constraints are relaxed
and/or parameters are adjusted until a feasible solution 1s
found. Step 60 1s to 1dentily active constraints and to examine
their sensitivity. Step 62 1s to estimate the valid range for each
parameter and constraint, ranging from “optimistic” to “pes-
simistic.”

At step 64, the method, starting with the most sensitive
constraints, solves the model at various points across the full
range of valid constraints and examines results for significant
improvement or decline 1n objective. Runming the model
according to an experimental design can be automated.
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Step 66 15 to 1dentily leverage points, which are small
changes in parameters and/or constraints that produce large
changes 1n the objective. At step 70, the method determines
whether changes 1n leverage points that improve the objective
value are acceptable to the client and the service provider(s).
Asrepresented at 72, steps 52, 54,56, 60,62, 64, 66 and 70 are
repeated at regular intervals, for instance, semiannually, or
whenever business conditions or the client’s business strategy
changes. As represented at 74, the new solution 1s 1mple-
mented so that resources adjust on demand to changing busi-
ness conditions and/or business strategy.

As indicated hereinabove, 1t should be understood that the
present invention can be realized 1in hardware, soitware, or a
combination of hardware and software. Any kind of com-
puter/server system(s)—or other apparatus adapted for car-
rying out the methods described herein—is suited. A typical
combination of hardware and software could be a general
purpose computer system with a computer program that,
when loaded and executed, carries out the respective methods
described herein. Alternatively, a specific use computer, con-
taining specialized hardware for carrying out one or more of
the functional tasks of the invention, could be utilized.

The present invention can also be embedded 1n a computer
program product, which comprises all the respective features
enabling the implementation of the methods described
herein, and which—when loaded 1n a computer system—1s
able to carry out these methods. Computer program, software
program, program, or soitware, 1n the present context mean
any expression, 1n any language, code or notation, of a set of
instructions imtended to cause a system having an information
processing capability to perform a particular function either
directly or after either or both of the following: (a) conversion
to another language, code or notation; and/or (b) reproduction
in a different material form.

While it 1s apparent that the invention herein disclosed 1s
well calculated to fulfill the objects stated above, 1t will be
appreciated that numerous modifications and embodiments
may be devised by those skilled 1n the art and 1t 1s intended
that the appended claims cover all such modifications and
embodiments as fall within the true spirit and scope of the
present invention.

What 1s claimed 1s:

1. A computer implemented method of allocating human
resources to a client at a plurality of levels, across sites, tiers
and time periods, on business transformation outsourcing
projects, the method comprising the steps of:

modeling a human resources delivery services from a ser-

vices provider to a client company to determine outputs
from 1nputs and constraints;

constructing an objective function representative ol ser-

vices resources at said services provider, including the
step of constructing an optimization model for optimiz-
ing one or more defined objectives, said optimization
model having parameters and constraints, and being
nonlinear, noninteger and smooth, said optimization
model comprising a set of formulas including a number
of variables, wherein said number of variables include a
plurality of levels of human resources across sites, tiers,
and time periods for the client;

determining optimum levels of human resources for the

client based on said modeling, said constraints, and said
objective function, including the steps of:

solving, using a computer system, the optimization model

using determined values for the parameters and con-
straints ol the optimization model, including adjusting,
some of the parameters and constraints of the optimiza-
tion model, and estimating a valid range for each of the
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parameters and constraints of the optimization model,
solving the optimization model at various points across
the ranges of the constraints o the optimization model to
produce a solution to the optimization model, including
identifying a set of values for said plurality of levels of
human resources wherein, when said set of values are
used in the optimization model, the optimization model
maximizes or minimizes a specified one of the defined
objectives,

identifying leverage points 1n said solution, said leverage
points being small changes in parameters and con-
straints that produce large changes 1n said one or more
defined objectives, and

determining whether selected changes in the leverage
points are acceptable to the client company and to the
service provider according to defined criteria; and

allocating said human resources based upon said optimum
levels; and wherein:

said sites include both the client’s and the services provid-
er’s locations; the service tiers include experts, special-
1sts, generalists, and self-service;

the constraints of the optimization model include:

a lower bound on full time equivalent resources (F'TEs) by
site and tier that the client selects to retain as employees;
and

upper and lower bounds on FTEs by site and tier deter-
mined by the services provider; and the parameters of
the optimization model 1include:

the clients original F'TEs by site and tier; labor costper FTE
by site and tier; and work migration costs by site and tier.

2. A method according to claim 1, wherein said determin-
ing step includes the steps of:

subjecting said inputs to said constraints; and

determining said optimum levels of resources over tiers,
sites and periods.

3. A method according to claim 1, wherein said modeling
step includes the step of, for at least one of said constraints,
identifying the sensitivity of said one of said constraints.

4. A method according to claim 1, wherein said modeling
step includes the step of, for at least one of said constraints,
determining a valid range for said one of said constraints.

5. A method according to claim 1, comprising the further
steps of:

repeating said modeling, constructing, and determining
steps to 1dentily new solutions to optimize said levels of
unutilized services resources; and

implementing said new solutions to adjust said levels of
unutilized resources based on changing business factors.

6. A method according to claim 5, wherein said business
factors include at least one of: business conditions, and busi-
ness strategy.

7. A managing system for managing services of allocating
human resources to a client at a plurality of levels, across
sites, tiers and time periods, on business transformation out-
sourcing projects, the managing system comprising:

a computer memory;

one or more computer processors; and

a computer executable program stored on the one or more
computer readable mediums, wherein the computer
executable program, when executed by the one or more
computer processors performs the steps of:

modeling a human resources delivery services from a ser-
vices provider to a client company to determine outputs
from mputs and constraints;

constructing an objective function representative of ser-
vices resources at said services provider, including con-
structing an optimization model for optimizing one or
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more defined objectives, said optimization model hav-
ing parameters and constraints and being nonlinear, non-
integer and smooth, said optimization model comprising
a set ol formulas including a number of vanables,
wherein said number of variables include a plurality of
levels of human resources across sites, tiers, and time
periods for the client;

determining optimum levels of human resources for the
client based on said modeling, said constraints, and said
objective function, including;:

solving the optimization model using determined values
for the parameters and constraints of the optimization
model, including adjusting some of the parameters and
constraints of the optimization model, and estimating a
valid range for each of the parameters and constraints of
the optimization model, solving the optimization model
at various points across the ranges of the constraints of
the optimization model to produce a solution to the
optimization model, including identifying a set ol values
for said plurality of levels of human resources wherein,
when said set of values are used 1n the optimization
model, the optimization model maximizes or minimizes
a specified one of the defined objectives,

identitying leverage points 1n said solution, said leverage
points being small changes in parameters and con-
straints that produce large changes 1n said one or more
defined objectives, and

determiming whether selected changes 1n the leverage
points are acceptable to the client company and to the
service provider according to defined criteria; and

allocating said human resources to the client company
based upon said optimum levels; and wherein;

said sites mnclude both the client’s and the services provid-
er’s locations; the service tiers include experts, special-
1sts, generalists, and self-service;

the constraints of the optimization model include:

a lower bound on tull time equivalent resources (FTEs) by
site and tier that the client selects to retain as employees;
and

upper and lower bounds on FTEs by site and tier deter-
mined by the services provider; and the parameters of
the optimization model include:

the clients original FTEs by site and tier; labor costper FTE
by site and tier; and work migration costs by site and tier.

8. A managing system according to claim 7, wherein said
determining includes:

subjecting said inputs to said constraints; and

determining said optimum levels of resources over tiers,
sites and periods.

9. A system managing according to claim 7, wherein said
modeling includes 1dentiiying the sensitivity of at least one of
said constraints.

10. A system managing according to claim 7, wherein said
modeling includes determining a valid range for at least one
of said constraints.

11. A managing system according to claim 7, wherein the
computer system 1s further configured for:

repeating said modeling, constructing, and determining to
identily new solutions to optimize said levels of unuti-
lized services resources; and

implementing said new solutions to adjust said levels of
unutilized resources based on changing business factors,
wherein:

said business factors include at least one of (1) business
conditions, and (11) business strategy.

12. A computer program storage device readable by a com-

puter, tangibly embodying a program of instructions execut-
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able by the computer to perform method steps for allocating
human resources to a client at a plurality of levels, across
sites, tiers and time periods, on business transformation out-
sourcing projects, said method steps comprising;

modeling a human resources delivery services from a ser-
vices provider to a client company to determine outputs
from mputs and constraints;

constructing an objective function representative of ser-
vices resources at said services provider, including the
step of constructing an optimization model for optimiz-
ing one or more defined objectives, said optimization
model having parameters and constraints and being non-
linear, noninteger and smooth, said optimization model
comprising a set of formulas including a number of
variables, wherein said number of variables include a
plurality of levels of human resources across sites, tiers,
and time periods for the client;

determining optimum levels of human resources based on
said modeling, said constraints, and said objective func-
tion, including the steps of:

solving the optimization model using determined values
for the parameters and constraints of the optimization
model, including adjusting some of the parameters and
constraints of the optimization model, and estimating a
valid range for each of the parameters and constraints of
the optimization model, solving the optimization model
at various points across the ranges of the constraints of
the optimization model to produce a solution to the
optimization model, including identifying a set of values
for said plurality of levels of human resources wherein,
when said set of values are used 1n the optimization
model, the optimization model maximizes or minimizes
a specified one of the defined objectives,

identifying leverage points 1n said solution, said leverage
points being small changes in parameters and con-
straints that produce large changes 1n said one or more
defined objectives, and

determining whether selected changes in the leverage
points are acceptable to the client company and to the
service provider according to defined criteria; and allo-
cating said human resources to the client company based
upon said optimum levels; and wherein;

said sites include both the client’s and the services provid-
er’s locations; the service tiers include experts, special-
1sts, generalists, and self-service;

the constraints of the optimization model include:

a lower bound on full time equivalent resources (F'TEs) by
site and tier that the client selects to retain as employees;
and

upper and lower bounds on FTEs by site and tier deter-
mined by the services provider; and

the parameters of the optimization model 1include:

the clients original FTEs by site and tier; labor costper FTE
by site and tier; and work migration costs by site and tier.

13. A program storage device according to claim 12,

wherein said determining step includes the steps of:

subjecting said 1nputs to said constraints; and

determining said optimum levels of resources over tiers,
sites and periods.

14. A program storage device according to claim 12,

wherein said modeling step includes the step of,

for at least one of said constraints, 1dentifying the sensitiv-
ity of said one of said constraints.
15. A program storage device according to claim 12,

wherein said modeling step includes the step of,

for at least one of said constraints, determiming a valid
range for said one of said constraints.
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16. A program storage device according to claim 12,

wherein said method steps

turther comprise:

repeating said modeling, constructing, and determining
steps to 1dentily new solutions to optimize said levels of
unutilized services resources:; and

implementing said new solutions to adjust said levels of
unutilized resources based on changing business factors;
and wherein

said business factors include at least one of (1) business
conditions, and (11) business strategy.

17. A method of deploying a computer program product for

allocating human resources to a client at a plurality of levels,
across sites, tiers and time periods, on business transforma-
tion outsourcing projects, the method comprising the steps of:

performing the following steps via a computer:

modeling a human resources delivery services from a ser-
vices provider to a client company to determine outputs
from 1nputs and constraints;

constructing an objective function representative ol ser-
vices resources at said services provider, including the
step of constructing an optimization model for optimiz-
ing one or more defined objectives, said optimization
model having parameters and constraints, and being
nonlinear, noninteger and smooth, said optimization
model comprising a set of formulas including a number
of variables, wherein said number of variables include a
plurality of levels of human resources across sites, tiers,
and time periods for the client;

determiming optimum levels of human resources for the
client based on said modeling, said constraints, and said
objective function, including the steps of:

solving the optimization model using determined values
for the parameters and constraints of the optimization
model, including adjusting some of the parameters and
constraints of the optimization model, and estimating a
valid range for each of the parameters and constraints of
the optimization model, solving the optimization model
at various points across the ranges of the constraints of
the optimization model to produce a solution to the
optimization model, including identifying a set of values
for said plurality of levels of human resources wherein,
when said set of values are used 1n the optimization
model, the optimization model maximizes or minimizes
a specified one of the defined objectives,

identifying leverage points 1n said solution, said leverage
points being small changes in parameters and con-
straints that produce large changes 1n said one or more
defined objectives, and

determining whether selected changes in the leverage
points are acceptable to the client company and to the
service provider according to defined criteria; and

allocating said human resources to the client company
based upon said optimum levels; and wherein;

said sites include both the client’s and the services provid-
er’s locations; the service tiers include experts, special-
1sts, generalists, and self-service;

the constraints of the optimization model include:

a lower bound on full time equivalent resources (FTEs) by
site and tier that the client selects to retain as employees;
and

upper and lower bounds on F1Es by site and tier deter-
mined by the services provider; and

the parameters of the optimization model include:

the clients original FTEs by site and tier; labor cost per FTE
by site and tier; and work migration costs by site and tier.
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18. A method according to claim 17, wherein said deter-
mimng step includes the steps of:

subjecting said inputs to said constraints; and

determining said optimum levels of resources over tiers,
sites and periods.

19. A method according to claim 17, wherein said model-
ing step includes the step of, for at least one of said con-
straints, 1dentifying a sensitivity of said one of said con-
straints.

20. A method according to claim 17, wherein said model-
ing step includes the step of, for at least one of said con-
straints, determining a valid range for said one of said con-
straints.

21. A method according to claim 17, wherein said method
steps Turther comprise:

repeating said modeling, constructing, and determining
steps to 1dentily new solutions to optimize said levels of
unutilized services resources; and

implementing said new solutions to adjust said levels of

unutilized resources based on changing business factors;
and wherein

said business factors include at least one of (1) business
conditions, and (11) business strategy.

10

15

20

10

22. The method according to claim 1, wherein the solving
the optimization model at various points includes using most
likely values for the parameters and constraints; and 1f no
solution 1s found, then adjusting one or more of the con-
straints and parameters until a solution 1s found.

23. The method according to claim 22, wherein the solving
the optimization model at various points includes identifying,
one of the constraints of the optimization model; and starting
with said most sensitive constraint identified one of the con-
straints, solving the optimization model, and examining
results of the solving for improvement in the given objective;

the parameters of the optimization model further include
currency exchange rates, and expected inflation rates by
country;

a group ol intermediate computations link the inputs to the
outputs, and said intermediate computations include
unit costs, adjusted for currency exchange rates and
inflation; FTEs by period by site by tier; and movement
of work between tiers; and

the specified one of the defined objectives 1s to maximize
the client’s savings from outsourcing particular business
pProcesses.
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